Abstract. Geostatistics include many useful tools to create a perfect and smooth interpolated image for the spatial sample data, and it is different with an ordinary simple interpolating method. Therefore, various methods produce particular and different results. Spatial variability is an important tool of geostatistics in GIS analysis. Spatial variability is described by spatial distance and direction, and can be described as surfaces. Analysis results of spatial variability are the basis of model construction. As an example application, spatial variability's of environment data are analyzed, models are constructed based on spatial variability with mathematical fitting techniques. With kriging techniques for interpolating surfaces, distribution surfaces of pm 2.5 in Yangtza delta area are obtained. Finally, influence of wind on pm 2.5 concentration in this area is investigated according to the calculating results, and some advice is proposed.
Introduction
There are many helpful tools in geostatistics, such as kriging interpolation, spherical or gaussian structure of semivariance model. Based on statistics of spatial point data, spatial variability is an important tool to analyze the spatial data values and their locations. Also, it can be combined with some techniques for interpolating surfaces, such as ordinary and universal Kriging [1] . GIS with ingrate tools are applied in decision making, city planning, risk assessment, environment analysis, and so on [2] [3] [4] [5] [6] . Geostatistics was also combined with GIS technology to analyze the spatial variability. There are three modules in Idrisi for geostatistics analysis, and many tools are provided in geostatistics for spatial dependency analysis of sample data. As a well-known interpolating technique, kriging are applied in the coal and petroleum industry for geological locations analysis [7] . The model constructed in geostatistics can describe the nature of geological spatial point data with a high flexibility [8] . Ordinary, it is an understanding of spatial data in geostatistics, rather than a correct answer for interpolating surface. The Spatial Dependence Modeler analyzes the spatial continuity or variability for point data. The module Model Fitting is a mathematical fitting technique for model construction. In the module Kriging and Simulation, it is possible to produce different surfaces with different model.
Air Pollution Data
Because of serious air pollution in China in recent year, more attention has been paid on air contaminants analysis. In this application, 16 cities' air pollution data in Yangtza delta area that is the most important economic zone in China are used to analyze the distribution and influence factors.
The air pollution data come from the website [9] , they are pm2.5 data from January 2015 to June 2015 of 16 cities. The data is shown in table 1. Those cities in Yangtza delta area belong to Jiangsu Province, Zhejiang Province, and Shanghai city in China. To generate evaluation images with the data in table 1, database workshop need to be launch firstly. There are several methods to launch database workshop in IDRISI, and we start it from GIS Analysis menu. The procedure is begin from GIS Analysis→ database query to start database workshop. In the database workshop window, in File menu establish a new mdb file. In database workshop, from file menu, choose Import→table→ from external file, and in the pop up windows to import excel file.
When we fulfil this process, it is possible to analyze spatial variability interpretations of those samples data. This is fulfilled by Spatial Dependence Modeler in IDRISI. In figure 1 , each pixel in figure 1 represents an approximate average of the pairs' semivariances. Low variability is represented by dark blue colors, and high variability is represented by green colors. Please pay attention on this image, direction 0 represents the Northeast, not the North, this is easy to mapping. In this image, the direction of North to South has the maximum variability. And a low variability is present in the Northeast-Southwest direction. Figure 2 is the variability pattern with directional variograms. It is the result of omnidirectional semivariogram, which shows the total trend as distance increase. The variability of data pairs in each point can be summarized with stats on option. If we uncheck the omnidirectional override, and input the degree of direction angle, the min or max variability direction can be obtained. All variogram files, such as omnidirection, min or max direction, should be saved for model fitting and kriging interpolating. During this practical work, three direction images are worked out and saved for model fitting. It is necessary to analyze many directions with different direction angle and angular tolerance, in order to obtain perfect model fitting result. Here, omnidirectional image are present as figure 2 to explain the direction type.
Spatial Variability Interpretations

Kriging Interpolating and Results Analysis
Model fitting is to establish combined structure for kriging interpolating. Omni file, also min and max direction variogram file can be used as the sample variogram model to fit. The parameters for the structure(s), such as sill, range, and anisotropy ratio, can represent the mathematical curves. In this application, an exponential model is used with a range of 3 and a sill of 51. When the model structure is finished, it must be saved for kriging interpolating.
With this spatial model, a new image with ordinary kriging method is shown as figure 5 . With figure 3 , we can analyze the distribution of air pollution of pm2.5 in this area. It represents the summer situation of pm 2.5 distribution in Yangtza delta area. Another image with the pm 2.5 data in February 2015 (see table 1) can be created to represent the spring situation. This procedure is same with above steps, and the final result is shown as figure 4 .
It can be found from figure 3 and figure 4 , air pollution of pm2.5 is much serious in spring than in summer. Also, we can find that the concentration of pm 2.5 decreases from northwest to southeast. This trend is similar between figure 3 and figure 4 . In summer (figure 3), the maximum value of pm2.5 is 63.61μg/m
We first analyze the influence of wind velocity according to table 2, which is the wind velocity in Changzhou city. In table 2, the maximum wind velocity is in spring season with 3.14 m/s, which is much larger than the wind velocity in summer season with 2.92 m/s. The summer wind velocity is close to the average wind velocity. The least wind velocity is autumn season with 2.63 m/s (table 2) , and the lighter air pollution season is also autumn season (figure 5). It can be found that wind velocity may be one of the factors but not the main influence factors of air pollution distribution. The season of minimal wind velocity is not the heaviest air pollution season, and just the reverse, is the lightest air pollution season. The season of maximum wind velocity is also not the lightest air pollution season. The maximum wind velocity season is spring season, but the heaviest air pollution season is winter season.
This conclusion is also supported by figure 3, 4 , and 5. The wind velocity in spring season is much larger than other seasons, but the air pollution season in winter is much heavier than other seasons. The wind speed in spring is much bigger than in summer, but the air pollution in spring is heavier than in summer. Now we analyze the influence of wind direction. The wind direction in this area is shown as figure  6 . In figure 6 , the wind direction in winter is represented by dotted line, and the wind direction in summer is represented by solid line. From figure 6 , it can be found that the main wind direction in winter is northwest. Because there are many serious air pollution cities in that direction, thus more serious air pollution happened in winter. During summer, the main wind direction is southeast, where are the East China Sea and Yellow Sea, thus result in good air quality.
In summer and autumn, the wind comes from the East China Sea and Yellow Sea make contaminants in this area dilution and diffusion, therefore, there is lighter air pollution. In winter, the wind from northwest transport more contaminants to this area, and this make the winter season become the main air pollution season.
Above all, air pollution in Yangtza delta area is mainly affected by wind direction. And wind velocity only influences the distribution of pm2.5.
Summary
The data of pm 2.5 concentration in Yangtza delta area shows some variability. A more perfect result can be obtained with Kriging interpolating method, as basis of spatial variability interpretation and model fitting. The focus is the construction of an anisotropy model variogram that describe the mathematical curves with structure parameters.
As an application example in Yangtza delta area, wind mainly affects the air pollution of pm 2.5 concentration by wind direction. It is wind direction rather than wind speed as the mainly weather factor to affect pm 2.5 concentration.
